Abstract-An expression is obtained for the traction vector t on a solid surface which is adjacent to an incompressible fluid of grade three which is compatible with thermodynamics. It is found that unlike fluids of grade two wherein there is no additional drag due to the non-Newtonian nature of the fluid for bodies with certain geometric symmetries (e.g. sphere), fluids of grade three provide an additional drag which is of the same sign as that provided by the viscous terms, provided certain symmetry conditions are met by the velocity field.
INTRODUCTION
The Cauchy stress T for an incompressible homogeneous fluid of third grade is assumed to be related to the fluid motion as follows [l] T--_pl+~,+a,A,+a,A:+B,A,+B,CA,A,+A,A,I+B,(trA:)A, (1.1) where A,, A, and A, are the first three Rivlin-Ericksen tensors, p the viscosity, a1 and a2 the normal stress moduli and pi, & and /I3 material moduli which resemble shear dependent viscosity. The -pl is the constitutively indeterminate spherical stress due to the constraint of incompressibility. If fluids of third grade are to undergo motions which are compatible with thermodynamics, namely meet the restrictions imposed by the Clausius-Duhem inequality and the assumption that the free energy density of the fluid be a minimum when the fluid is locally at rest, then the material moduli have to meet the following restrictions?
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In this analysis, we shall be concerned with third grade fluids represented by (1.1) subject to the constraints imposed by (1.2). Firstly, we shall obtain an expression for the traction vector t on a solid surface adjacent to an imcompressible homogeneous fluid of third grade by using the results of Berker [3] , [4] . Next, we shall obtain certain qualitative results on the drag due to the flow of a third grade fluid. It was found [S] , that the drag due to the uniform creeping steady flow of a second grade fluid is the same as the classical Stokesian drag for bodies with appropriate symmetries, showing that the drag was not influenced by the non-Newtonian nature of the fluid. However, such is not the case for the drag due to the flow of an incompressible third grade fluid. We are able to show for bodies of certain symmetry that the additional drag is of the same sign as the drag due to the terms which contain the coefficient of viscosity ~1. Let us consider the situation of a fixed rigid body a* past which an incompressible third grade fluid whioh is compatible with ~~~~~i~, is flowing; further, let us suppose that the fluid is in steady creeping motion and that the motion is uniform at ir&nity$. Thus the flow field is governed by v=U on &8 and v+const. k as 1x1-+ a3 I
The drag force D on I is then given by D=~,f*kd&-(,.
(f-P+lia,xn)+(2ar,+ct,)jcuf2a~Bj(trA:)a,xn).Ma. @6I
Suppose the body ijo under ~nsid~ation is symmetric under the ~ansfo~ation (Xl, x2, ++f-+ -xz, --x,1 relative to a tied rectangular cartesian co-ordinate system. The Sow past the body is uniform and parallel to 9; a unit vector in the xs direction, at ir&nity. Further, suppose that It is easy to show that (2.7) implies that I~12(x)=Iw12(-x) (2.7) (2.8) (2.9) (A,12W= IAi12(-x). where the last two integrals have the same sign. This additional drag is the drag due to the viscous nature of the term &. Such an additional drag would not be present for fluids of second grade wherein & ~0.
